While it was customary to express animal instincts in terms of human behavior, one of us many years ago began to replace this anthropomorphic. method by the objective and quantitative methods of the physicist. These methods were most easily applicable in the case of those instincts familiar to every layman in which animals were apparently attracted or repelled by light. Loeb1 was able to express the effect of light in these cases in the following terms: Certain animals are compelled automatically to orient their body in such a way that symmetrical elements of their photosensitive surface are struck by light of the same intensity. In that case the tension and energy production in the symmetrical muscles of both sides of the body are equal and there is no reason for the animal to deviate from this direction of its motion.
If, however, the symmetrical photosensitive elements (e.g., the eyes) receive unequal illumination the tension or energy production of the symmetrical muscles is no longer the same and the animal is automatically turned until its orientation is again such that symmetrical photosensitive elements receive the same amount of light. During some experiments in selection for higher and lower facet numbers in the bar-eyed race of Drosophila ampelophila I obtained six full-eyed males and five heterozygous females from the stock bottles and the selected lines.
In appearance these flies could not be distinguished from normal full-eyed males and heterozygous females. Three males and three females were mated with bar-eyed flies and gave the offspring anticipated from such normal flies. In two cases the males gave only bareyed male offspring and heterozygous female offspring. In the third case the offspring were not examined until twenty-four days after the mating had been made and as the result of the hatching of individuals from the second generation bar-eyed females and full-eyed males were also present. The offspring of the heterozygous females in each case consisted of bar-eyed and full-eyed males and bar-eyed and heterozygous females. Some of the offspring of a full-eyed male were interbred and produced full-eyed males and bar-eyed females as well as bar-eyed males
